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The asymmetric unit of the title compound, C 2 iH 18 QF0 3 , 
contains two independent molecules. In one molecule (A), the 
4-chlorophenyl, oxocyclohex-3-ene, carboxylate, and ethyl 
groups were refined as disordered over two sets of sites with a 
0.684 (5):0.316 (5) ratio. The cyclohexene ring in the disor- 
dered molecule is in a slightly distorted envelope conforma- 
tion for the major component (with the C atom bound to the 
carboxylate group being the flap atom) and in a screw-boat 
conformation for the minor component. In the ordered 
molecule (B), the cyclohexene ring is in a half-chair 
conformation. The dihedral angles between the mean planes 
of the fluoro- and chloro-substituted benzene rings are 89.9 (7) 
(only the major component is considered for ^4) and 76.4 (7)° 
(B). In the crystal, inversion dimers are observed along with 
weak C— H- ■ O hydrogen bonds, which form chains along 
[100]. 

Related literature 

For the synthesis and applications of 4,6-diaryl-2-oxo-cyclo- 
hex-3-ene-l-carboxylate derivatives, see: Ashalatha et al. 
(2009); Sreevidya et al. (2010); Padmavathi et al. (2000); 
Senguttuvan & Nagarajan (2010); Butcher et al. (2011). For 
puckering parameters, see: Cremer & Pople (1975). For stan- 
dard bond lengths, see Allen et al. (1987). For related struc- 
tures, see: Dutkiewicz et al. (20lla,b,c); Fun et al. (2010); 
Harrison et al. (2010); Kant et al. (2012). 




Experimental 

Crystal data 

C 21 H 18 C1F0 3 
M, = 372.80 
Triclinic, PI 
a = 11.6611 (5) A 
b = 13.1823 (5) A 
c = 13.2251 (5) A 
a = 77.250 (3)° 
/3 = 87.320 (3)° 

Data collection 

Agilent Xcalibur (Ruby, Gemini) 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO and CrysAlis 

RED; Agilent, 2012) 

T^ n = 0.508, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.055 

wR(F 2 ) = 0.148 

S = 1.09 

7365 reflections 

617 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 67.342 (4)° 

V = 1828.15 (14) A 3 

Z = 4 

Cu Ka radiation 
,tt = 2.09 mm~' 
T = 123 K 

0.35 x 0.23 x 0.18 mm 



13437 measured reflections 
7365 independent reflections 
6861 reflections with / > 2a(I) 
R in . = 0.021 



177 restraints 

H-atom parameters constrained 
Ap„ax = 0.68 e A~ 3 
Apmin = -0.40 e A~ 3 



D-H-A 




D— H 


n-A 


D -A 


D-H-A 


C8A-H8A-- 


■OIB 


0.95 


2.55 


3.478 (3) 


167 


C2A-H2AA 


■■OIB 


0.99 


2.44 


3.288 (6) 


143 


C2A-H2AB 


■ 02B' 


0.99 


2.56 


3.432 (7) 


147 


C2C-H2CA 


■OIB 


0.99 


2.32 


3.278 (18) 


164 


C2C—H2CB- 


■ 02B' 


0.99 


2.42 


3.40 (2) 


170 


C2B-H2BA 


■ OL4" 


0.99 


2.49 


3.315 (8) 


140 


C2B-H2BA 


■ oic u 


0.99 


2.56 


3.380 (18) 


140 


C2B—H2BB- 


■ 02C m 


0.99 


2.58 


3.436 (10) 


145 


C8B—H8B- ■ 


OL4" 


0.95 


2.50 


3.379 (8) 


154 


C8B—H8B- ■ 


OIC 11 


0.95 


2.54 


3.417 (19) 


154 


C9B-H9B- ■ 


02A" 


0.95 


2.54 


3.274 (6) 


134 


C14B-H14B 


■ 02A m 


0.95 


2.54 


3.247 (5) 


131 


Symmetry 


codes: (i) 


-.Y+ 1. 


-y+ l,-z + 


1; 00 x,y,z 


+ 1; (iii) 



-x + Z,-y + l, -Z + 1. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: SHEEXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTE. 
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Ethyl 6-(4-chlorophenyl)-4-(4-fluorophenyl)-2-oxocyclohex-3-ene-1-carboxylate 
M. Sapnakumari, B. Narayana, H.S. Yathirajan, Jerry P. Jasinski and Ray J. Butcher 

1 . Comment 

Michael addition of ethyl acetoacetate to chalcones yield 4,6-diaryl-2-oxo-cyclohex-3-ene-l-carboxylate derivatives 
(Ashalatha et al, 2009; Sreevidya et al, 2010), which could be used as efficient synthons for building spiro compounds 
or as intermediates in the synthesis of isoxazoles, pyrazoles and quinazolins (Padmavathi et al, 2000; Senguttuvan & 
Nagarajan, 2010; Butcher et al, 2011). The crystal structure of some cyclohexenone derivatives, viz., methyl 4,6-bis(4- 
fluorophenyl)-2-oxocyclohex-3-ene-l-carboxylate (Fun et al, 2010), (lRS,6SR)-ethyl 4-(4-chlorophenyl)- 6-(4-fluoro- 
phenyl)-2-oxocyclohex-3-ene-l-carboxylate toluene hemisolvate (Dutkiewicz et al. 2011a), (lRS,6SR)-ethyl 4,6-bis(4- 
fluorophenyl)-2-oxocyclohex-3-ene-l-carboxylate (Dutkiewicz et al. 20116), (lRS,6SR)-ethyl 4-(2, 4-dichloro- 
phenyl)-6-(4-fluorophenyl)-2-oxocyclohex-3-ene- 1-carboxylate (Dutkiewicz et al. 2011c), ethyl 4-(2,4- dichloro- 
phenyl)-6-(6-methoxy-2-naphthyl)-2-oxocyclohex-3-ene- 1-carboxylate (Harrison et al, 2010), ethyl 6-(4- chloro- 
phenyl)-4-(4-fiuorophenyl)-2-oxocyclohex-3-ene-l-carboxylate (Kant et al, 2012) have been reported. In view of the 
importance of cyclohexenone derivatives, the title compound, was prepared (Fig. 4) and its crystal structure is reported. 

The title compound, (I), crystallizes with two independent molecules (A & B) in the asymmetric unit (Fig. 1 & 2). 
Disorder is modeled for the 4-chlorophyenyl and oxocyclohex-3-ene rings and carboxylate and ethyl groups in molecule 
A with an occupancy ratio of 0.684 (5) : 0.316 (5) (Fig. 1). The cyclohexene ring in disordered molecule A (0.684 (5) 
occupancy) is in a slightly distorted envelope conformation (puckering parameters, C1A-C6A: Q, 0, and <p = 0.477 (7)A, 
57.3 (14)° and 335.4 (15)°) while in disordered molecule C (0.316 (5) occupancy) it is in a screw-boat conformation 
(C1C-C6C: 0.579 (17)A, 112 (2)° and 154 (2)°. In molecule B the cyclohexene ring is in a half-chair conformation 
(puckering parameters, C1B-C6B: Q, 9, and <p = 0.477 (2) A, 50.6 (3))° and 356.2 (4)°), respectively, (Cremer & Pople, 
1975) (Fig. 2). Bond lengths are in normal ranges (Allen et al, 1987). The dihedral angle between the mean planes of the 
4-fluorophenyl and 4-chlorophenyl rings is 89.9 (7)° (molecule A) and 76.4 (7)° (molecule B), respectively. In the crystal, 
weak C — H— O intermolecular interactions are observed (Table 1) forming chains along [100] and which contribute to 
packing stability (Fig. 3). 

2. Experimental 

(2E)-3-(4-Chlorophenyl)-l-(4-fluorophenyl)prop-2-en-l-one (2.60 g, 0.01 mol) and ethyl acetoacetate (1.30 g, 0.01 mol) 
were refluxed for 8 hrs in 30 ml absolute alcohol in presence 10% NaOH (Fig.4). The reaction mixture was cooled to 
room temperature and the precipitate obtained was filtered. Single crystals were grown by slow evaporation from the 
solvent absolute alcohol (M.P.: 412-414 K). 

3. Refinement 

All of the H atoms were placed in their calculated positions and then refined using the riding model with Atom — H 
lengths of 0.95 A (CH), 0.99A (CH 2 ) 0.96A or (CH 3 ). Isotropic displacement parameters for these atoms were set to 1.2 
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(CH, CH 2 ) or 1.5 (CH 3 ) times U eq of the parent atom. Idealised Me refined as rotating groups. Disorder was modeled for 
the chloro (C11A, C11C) and ethyl (C20A, C20C, C21A, C12C) groups as well as the cyclohexane ring (CIA, C1C, C2A, 
C2C, C3A, C3C, C4A, C4C, C5A, C5C, C6A, C6C) and carboxylate groups in molecule A with an occupancy ratio of 
0.684 (5) : 0.316(5). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
RED (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

The molecular structure of molecule A in (I) showing 30% probability displacement ellipsoids. Disorder (shown as open 
bonds) is modeled for the 4-chlorophyenyl and oxocyclohex-3-ene rings and carboxylate and ethyl groups, with an 
occupancy ratio of 0.684 (5) : 0.316 (5). 
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Figure 2 

The molecular structure of molecule B in (I) showing 30% probability displacement ellipsoids. 




Figure 3 

Partial packing plot for (I) viewed along the c axis. Dashed lines indicate weak C — H-- 0 intermolecular interactions 
forming chains along [100]. H atoms not involved in these weak intermolecular interactions have been removed for 
clarity. 
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Figure 4 

Synthesis scheme for (I). 



Ethyl 6-(4-chlorophenyl)-4-(4-fluorophenyl)-2-oxocyclohex-3-ene-1-carboxylate 



Crystal data 

C 2 ,H 18 C1F0 3 
M r = 372.80 
Triclinic, PI 
« = 11.6611 (5) A 
6 = 13.1823 (5) A 
c= 13.2251 (5) A 
a = 77.250 (3)° 
,3= 87.320 (3)° 
y = 67.342 (4)° 
V= 1828.15 (14) A 3 

Data collection 

Agilent Xcalibur (Ruby, Gemini) 

diffractometer 
Detector resolution: 10.5081 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
{CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

7^ = 0.508,7^=1.000 
Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 2 > laiF 1 )] = 0.055 

wR(F 2 ) = 0.148 

S = 1.09 

7365 reflections 

617 parameters 

1 77 restraints 



Z=4 

F(000) = 776 

D x = 1.354 MgirT 3 

Cu Ka radiation, 1 = 1.54178 A 

Cell parameters from 6709 reflections 

(9 = 3.4-75.5° 

H = 2.09 mm 1 

T= 123 K 

Prism, colourless 

0.35 x 0.23 x 0.18 mm 



13437 measured reflections 
7365 independent reflections 
6861 reflections with I > 2a(T) 

i?in,= 0.021 

^max 75.7 , $ m j n 3.4 



A = -14— >13 
yt = -16^-13 
/ = -16^12 



Primary atom site location: structure-invariant 

direct methods 
Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lli^iFo 2 ) + (0.063 IP) 2 + 1.2352P] 

where P = (F a 2 + 2F 2 )/3 
(A/<tU x < 0.001 
A/w = 0.68 e A" 3 
Ap min = -0.40eA- 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II */TJ 


Occ. (<1) 


F1A 


0.40903 (18) 


0.18316(15) 


0.39705 (12) 


0.0598 (4) 




C7A 


0.55724 (18) 


0.41724(17) 


0.26781 (15) 


0.0298 (4) 




C8A 


0.5667 (2) 


0.37490 (19) 


0.37517 (16) 


0.0347 (4) 




H8A 


0.6072 


0.4008 


0.4184 


0.042* 




C9A 


0.5176(2) 


0.2955 (2) 


0.41917(17) 


0.0418 (5) 




H9A 


0.5254 


0.2658 


0.4919 


0.050* 




C10A 


0.4575 (2) 


0.2607 (2) 


0.35531 (19) 


0.0409 (5) 




C11A 


0.4429 (2) 


0.3018(2) 


0.24975 (18) 


0.0381 (5) 




H11A 


0.3993 


0.2773 


0.2078 


0.046* 




C12A 


0.4937 (2) 


0.38005 (18) 


0.20622 (16) 


0.0336 (4) 




H12A 


0.4853 


0.4090 


0.1333 


0.040* 




C13A 


0.6987 (4) 


0.7320 (5) 


0.2915 (6) 


0.0352 (12) 


0.684 (5) 


C14A 


0.5941 (4) 


0.8237 (6) 


0.3060 (7) 


0.0375 (10) 


0.684 (5) 


H14A 


0.5150 


0.8352 


0.2786 


0.045* 


0.684 (5) 


C15A 


0.6050 (5) 


0.8986 (7) 


0.3605 (8) 


0.0410(14) 


0.684 (5) 


H15A 


0.5335 


0.9613 


0.3704 


0.049* 


0.684 (5) 


C16A 


0.7207 (5) 


0.8818 (6) 


0.4005 (8) 


0.0376 (13) 


0.684 (5) 


C17A 


0.8253 (4) 


0.7901 (6) 


0.3860 (6) 


0.0403 (10) 


0.684 (5) 


H17A 


0.9044 


0.7786 


0.4134 


0.048* 


0.684 (5) 


C18A 


0.8144(4) 


0.7152 (4) 


0.3315 (5) 


0.0390 (11) 


0.684 (5) 


H18A 


0.8859 


0.6525 


0.3216 


0.047* 


0.684 (5) 


CDC 


0.6632 (8) 


0.7550 (10) 


0.2832 (12) 


0.0214(16) 


0.316(5) 


CMC 


0.5752 (8) 


0.8455 (13) 


0.3173 (15) 


0.0339 (19) 


0.316(5) 


H14C 


0.4899 


0.8706 


0.2971 


0.041* 


0.316(5) 


C15C 


0.6120(11) 


0.8994 (15) 


0.3810(17) 


0.038 (2) 


0.316(5) 


H15C 


0.5519 


0.9613 


0.4044 


0.046* 


0.316(5) 


C16C 


0.7368 (12) 


0.8628 (15) 


0.4106(17) 


0.041 (3) 


0.316(5) 


C17C 


0.8248 (9) 


0.7722 (14) 


0.3765 (16) 


0.045 (3) 


0.316(5) 


H17C 


0.9101 


0.7472 


0.3967 


0.054* 


0.316(5) 


C18C 


0.7880 (8) 


0.7183 (11) 


0.3127(12) 


0.036 (2) 


0.316(5) 


H18C 


0.8481 


0.6565 


0.2894 


0.043* 


0.316(5) 


01A 


0.7088 (8) 


0.6061 (9) 


-0.0287 (5) 


0.039 (2) 


0.684 (5) 


02A 


0.8622 (4) 


0.7464 (5) 


0.0453 (4) 


0.0443 (9) 


0.684 (5) 


03A 


0.6551 (4) 


0.8353 (4) 


0.0286 (5) 


0.0460 (9) 


0.684 (5) 


CIA 


0.6422 (4) 


0.6813 (3) 


0.2171 (2) 


0.0323 (7) 


0.684 (5) 


H1A 


0.5598 


0.7378 


0.1856 


0.039* 


0.684 (5) 


C2A 


0.6284 (5) 


0.5752 (5) 


0.2825 (5) 


0.0254 (11) 


0.684 (5) 


H2AA 


0.7008 


0.5344 


0.3323 


0.030* 


0.684 (5) 


H2AB 


0.5529 


0.5985 


0.3233 


0.030* 


0.684 (5) 


C3A 


0.6191 (10) 


0.4952 (7) 


0.2200 (6) 


0.0232 (17) 


0.684 (5) 


C4A 


0.6432 (19) 


0.5094(11) 


0.1178 (8) 


0.033 (3) 


0.684 (5) 


H4A 


0.6247 


0.4650 


0.0786 


0.040* 


0.684 (5) 


C5A 


0.6963 (16) 


0.5895 (10) 


0.0651 (6) 


0.031 (2) 


0.684 (5) 


C6A 


0.7355 (4) 


0.6512(3) 


0.1330(2) 


0.0323 (7) 


0.684 (5) 


H6A 


0.8164 


0.5971 


0.1691 


0.039* 


0.684 (5) 


C19A 


0.7606 (5) 


0.7482 (7) 


0.0639 (9) 


0.0326 (13) 


0.684 (5) 


C20A 


0.6677 (5) 


0.9329 (3) 


-0.0439 (3) 


0.0526 (10) 


0.684 (5) 
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T T1 A A 

H2 OA 


A H A A 1 

0.7443 


A A A 1 A 

0.9414 


A AO C ") 

-0.0253 


0.063^ 


A ZTO A /C\ 

0.684 (5) 


H20b 


A CACT 

0.j9j 1 


1.0026 


A A1 AA 

-0.0390 


0.063* 


A /CO A /C\ 

0.684 (j) 


C21 A 


0.6/35 (j) 


A A1 CO / A\ 

0.9152 (4) 


-0.1 j3j (3) 


A A/C:OA /1 OA 

0.0620 (12) 


A /CO/1 /CA 

0.684 (j) 


TJO 1 A 


A /CO 1 0 

O.08I8 


A AO AA 

0.9800 


a or\ 1 £ 
— 0.201 o 


A AOI* 

0.093* 


0.O84 (J ) 


T_TO 1 D 

riZlo 


0.59 11 


A AA'7/C 
0.90 /O 


A 171 o 

—0.1 / lo 


A AA1 * 

0.093* 


A /TO/1 /CA 

O.o84 (j ) 


H21C 


f\ H A Z A 

0. /454 


A O A /C/C 

0.8466 


A 1 COO 

—0.1582 


A AA1 * 

0.095* 


A /CO /I /CA 

0.684 (j) 


/~<1 1 A 

C11A 


A T> C/ /I A 

0.7356 (3) 


A C\n A A /OA 

0.9740 (2) 


A A f O C 

0.4685 (2) 


0.0659 (7) 


A /'OA /CA 

0.684 (5) 


U1C 


0. /0 / (2) 


A /CAA /OA 

0.609 (2) 


A AO /I O / 1 1 A 

—0.0248 (11) 


A A/1 fC\ 

0.046 (j) 


All / /CA 

0.5 16 (j) 


/"\1 < 

02C 


A O A O O /OA 

0.8488 (8) 


A IT/: A / 1 A A 

0.7264 (10) 


A A"7/T A ZO\ 

0.0760 (8) 


A f\A O H / 1 A\ 

0.0437 (19) 


A T 1 /C /CA 

0.316 (5) 


03C 


0.6643 (10) 


0.8545 (9) 


A AAC/" /1 A\ 

0.0056 (10) 


A A A f /OX 

0.046 (2) 


0.316 (5) 


C1C 


A Ti AO /r\ 

0. / 108 (6) 


0.63 lb (j) 


0.23jj (4) 


A AOO A /1 1\ 

0.0224 (11) 


A 11/ /CA 
U.J16 (D) 


111/ 

H1C 


0.8020 


A CAAO 

0.5908 


0.2446 


A AOO"* 

0.02 /* 


A "5 1 /CA 

U.3 16 (5) 


L2L 


A ZCO/CA /1 A A 

0.6260 (19) 


A CH £H / 1 £\ 

0.5767 (16) 


A lO/IC { 1 1\ 

0.2845 (12) 


A A A C / A\ 

0.045 (4) 


11 / /CA 

0.316 (5) 


H2CA 


A /C/CT/1 

0.66/4 


A COT A 

0.J234 


0.3496 


A AC/1 * 


All/ /CA 

0.516 (j) 


H2LB 


A C A "7 A 

0.5479 


0.6332 


A 1 AO A 

0.3029 


A AC A * 

0.054* 


A 1 1 £ /CA 

0.316 (5) 


C3C 


0.593 (2) 


A f 11/1 /I 1\ 

0.5124 (13) 


A 1 1 Z"1 /l 1\ 

0.2163 (12) 


a An /*) \ 

0.017 (3) 


0.316 (5) 




U.64U (4) 


U.J 11 (z) 


A 1 OA£ £\ 

U.1ZU6 (16) 


U.UZ / (6) 


AH / /CA 

U.j 16 (3 ) 


H4C 


a /co 1 

U.6521 


U.4486 


A AAA! 


A A*2 *5 * 


(111/ /CA 

U.J16 (j) 


C5C 


A /" ~7 /1\ 

0.672 (3) 


0.604 (2) 


AA/'/ll /10\ 

0.0641 (12) 


A AO /" / /I \ 

0.026 (4) 


0.316 (5) 


L6C 


A ZC /CO /I //CA 

0.6624 (6) 


0.6939 (5) 


A 1 11A / A\ 

0.1230 (4) 


A AO 1 r /I 1\ 

0.0215 (12) 


All/ /CA 

0.316 (5) 




A CTJ C 

0.J / jj 


0. /4oJ 


0.1224 


A AO A* 

0.02o* 


All/ /CA 

0.3 lo (j) 


C19C 


A T) O C /AA 

0.7385 (9) 


0.7589 (13) 


0.0677 (19) 


A A") A /ON 

0.030 (2) 


A 1 1 /" /CA 

0.316 (5) 


C20C 


A 11 OA /A A 

0.7380 (9) 


A A 1 1 1 /T\ 

0.9112 (7) 


-0.0596 (7) 


A Af 1 ZO\ 

0.052 (2) 


0.316 (5) 


T T1 A/" 1 

H20C 


0.7982 


A O A A 

0.8604 


A AAA/d 

-0.0996 


A A/. 1 sis 

0.062* 


A 1 1 ZT /CA 

0.316 (5) 


HzUU 


A HQ1 A 

0. /834 


A HI OA 

0.9380 


A A1 71 
— U.U1 /I 


A A/^O * 

0.062* 


All/ /CA 

0.516 (j) 


L21C 


0.6394 (13) 


1 AAO A /1 1\ 

1.0084 (12) 


A 1 T A'"} / 1 1 A 

—0.1302 (11) 


0.106 (6) 


All/ /CA 

0.316 (5) 


H21D 


a zctta 
0.6 / /9 


1 AC C A 

LID 2)4 


A ~\ H AH 

—0.1 /4/ 


A 1 CA* 


n 11/ /ca 
U.316 (j) 


Hz lb 


A CO"0"C 

0.J / / J 


1 AC} "7 

1.053 / 


A AO 0*5 


A 1 CA* 

u.iz>y* 


f\ 11/ /CA 

U.J16 (j) 


T-TO 1 17 

rlzlr 


A COOT 

0.598 / 


u.y /y4 


— U.l /34 


A 1 CO* 


A 11 / /CA 

U.J 16 ( J ) 


/^i 1 f ' 
C11L 


A HHZ£. ( /CA 

0. / /56 (6) 


A A'} O/C /C\ 
U.yjs6 (D) 


U.4862 (3) 


AACCO /11A 
U.U3D8 (11) 


All/ /CA 

U.J16 (j) 


CUB 


a h 1 no/: /o*A 
0. / 1926 (/) 


A AC A AO /£A 
U.U34U8 (6) 


1 1 an /c\ 
1.16/6/ (5) 


A ACCOO /1 AA 

u.vdjaa (iy) 




FIB 


1 1 C AC C St A\ 

1.15955 (14) 


0.76617 (13) 


A IIOAfl /1 1\ 

0.77809 (13) 


A AfAO / A \ 

0.0508 (4) 




U1B 


A TCOTO /1 OA 


U.443JZ (1 /) 


A C 1 /l T7 / 1 OA 

U.3 14 / / (12) 


A A/lOA //lA 

U.U4yU (4) 




02B 


0.66040 (19) 


0.2488 (2) 


0.66133 (17) 


0.0602 (5) 




03B 


A 0/"1AO /1TA 

0.86198 (17) 


A OA/IOC 

0.20485 (17) 


0.63467 (17) 


A AC f 1 /r \ 

0.0551 (5) 




/IT) 

C1B 


A O/l o A /OA 

U.o4sU (z) 


U.jj33j (15) 


U. /5o61 (16) 


n A10 A //1A 

U.Ujz6 (4) 




H1B 


A Al 1 C 


U.286 / 


U. /6s / 


a nift* 

u.u3y 




C2B 


A D/"AAf /1 AA 

0.86005 (19) 


A A A A 1 A /1 T\ 

0.44019 (17) 


A 01101 / 1 C \ 

0.81283 (15) 


A AOAO / A \ 

0.0298 (4) 




H2BA 


A TOO 1 

0. /821 


A /I O /1 1 

0.4843 


A O /I O £. 

0.8426 


0.036* 




U1DD 

HzBB 


0.9285 


A /I 1 CC 

0.41 jj 


a o/;^t 
O.ooj / 


0.05o* 




C3B 


A OOfHA /1 a a 

0.88570 (19) 


A C 1 /I A A / 1 T\ 

0.51490 (17) 


A "7 1 OOA /1 ZT\ 

0.71829 (16) 


A AOAO 

0.0298 (4) 




C4B 


A O A AC /OA 

U.s4yj (z) 


A CI /Clyl /1 A\ 

U. 51634 (19) 


U.6ZZ5 / (16) 


A A1 JO {A A 

U.UJ42 (4) 




H4B 


U.564j 




A f (TCI 


A A/1 1 * 

U.U41 T 




C5B 


0.7886 (2) 


0.44449 (19) 


0.60262 (16) 


0.0348 (4) 




C6B 


0.7566 (2) 


0.37018 (18) 


0.69533 (16) 


0.0328 (4) 




H6B 


0.6718 


0.4144 


0.7166 


0.039* 




C7B 


0.95342 (19) 


0.58550 (17) 


0.73334 (16) 


0.0308 (4) 




C8B 


0.9539 (2) 


0.61594 (19) 


0.82868 (17) 


0.0354 (4) 




H8B 


0.9068 


0.5940 


0.8835 


0.042* 





/\rta C/yst. (2013). E69, o1839-o1840 



sup-6 



supplementary materials 



/ 'Ml) 

C9B 


1.0224 (2) 


0.6777 (2) 


A O A1 £0 / 1 a A 

(J. 8436s (19) 


0.0400 {?) 




H9B 


1.0226 


0.6983 




0.9081 


A A A O sfc 

0.048* 




f ' 1 AD 

C1UB 


i.uyui (2) 


0.70842 (19) 


A I^'IIC / 1 A A 

U. /63 jj (19) 


A A1 on 1 A A 

U.UJe / (4) 




pi in 

CI IB 


1 AO 1 A /OA 

i.uyi9 (z) 


0.68128 (19) 


A ££Q 11 /I o\ 

U.66olZ (18) 


A nnn i a \ 
U.Uj /9 (4) 




hub 


1.1387 


0.7043 




0.6137 


0.046* 




ClzB 


1 mil 
1.U233 (z) 


0.61943 (18) 


U.oMzz (1 1) 


A A*3 A C i A A 

U.(Jj4D (4) 




H12B 


1.0239 


0.5996 




0.5893 


A A A 1 sfc 

0.041* 




p 1 ID 

CUB 


a oiio 
O.ollo (2) 


0.26734 (18) 


a ooioi / 1 sr\ 

O.ooisl (loj 


U.UiZl (4) 




ni /in 
C14B 


f\ GA./I 1 /'OA 

0.904/ (zj 


0.1782 (2) 


0.94OJS (1 1) 


A A*20"7 I A\ 
U.UjB / (4) 




H14B 


0.9890 


0.1612 




0.9292 


0.046* 




C15B 


U.O / /z (z) 


0.1132(2) 


1 f\1 A^) A /1 OA 

l.U34z4 (19) 


A A/1 1 1 i CA 

U.U433 (5) 




H15B 


0.9420 


0.0525 




1.0767 


A A C ik 

0.052* 




C16B 


A 1ZZf\ /OA 
U. (Zj 


0.13739 (19) 


l.Ujylz (1 /) 


U.U3 /a (4) 




CI /B 


U.ooUz (Z) 


0.2265 (2) 


A AAAO 1 ( 1 A A 

U. 99981 (19) 


A C\A A(\ i Z\ 

U.U44U (j) 




H17B 


0.5761 


0.2438 




1.0182 


A ACT* 

0.053* 




C18B 


r\ z' r\r\f\ 

0.6900 (2) 


0.2909 (2) 


0.91231 (19) 


0.0427 (5) 




T-T1 CD 


0.o2j0 


0.3527 




U.o / 11) 


A A^ 1 * 




C19B 


0.7517 (2) 


0.2683 (2) 


0.66292 (17) 


A A") 1 C /C\ 

0.0375 (5) 




C20B 


0.8715 (4) 


0.1043 (2) 


0.6009 (3) 


0.0696 (9) 






0 7871 


0.1070 




n ^RRQ 


VJ.Uo J 




H20F 


0.9145 


0.1016 




0.5346 


0.083* 




C21B 


0.9387 (5) 


0.0056 (3) 


0.6773 (4) 


0.0896 (13) 




H21G 


0.9443 


-0.0613 




0.6534 


0.134* 




H21H 


0.8954 


0.0079 




0.7426 


0.134* 




H21I 


1.0226 


0.0026 




0.6884 


0.134* 




Atomic displacement parameters (A 2 ) 




U n 


U 22 


IP 3 


U 12 




IP 


F1A 


0.0891 (12) 


0.0722(11) 


0.0449 (8) 


-0.0633 (10) 


0.0047 (8) 


-0.0074 (7) 


C7A 


0.0313 (10) 


0.0315 (9) 


0.0305 (10) 


-0.0139(8) 


0.0003 (7) 


-0.0113 (8) 


C8A 


0.0403 (11) 


0.0430 (11) 


0.0294 (10) 


-0.0232 (9) 


-0.0006 (8) 


-0.0113 (8) 


C9A 


0.0529 (13) 


0.0518(13) 


0.0297 (10) 


-0.0312(11) 


0.0008 (9) 


-0.0068 (9) 


C10A 


0.0513 (13) 


0.0442 (12) 


0.0399 (12) 


-0.0322(11) 


0.0054 (10) 


-0.0095 (9) 


C11A 


0.0458 (12) 


0.0422(11) 


0.0369 (11) 


-0.0252 (10) 


-0.0013 (9) 


-0.0138 (9) 


C12A 


0.0413 (11) 


0.0364 (10) 


0.0293 (10) 


-0.0193 (9) 


-0.0014(8) 


-0.0105 (8) 


C13A 


0.050 (3) 


0.041 (3) 


0.028 (2) 


-0.029 (2) 


0.008 (3) 


-0.015 (3) 


C14A 


0.043 (2) 


0.052 (3) 


0.032 (3) 


-0.0284(19) 


0.007 (2) 


-0.020 (2) 


C15A 


0.054 (2) 


0.044 (2) 


0.034 (4) 


-0.0249 (17) 


0.0059 (17) 


-0.0169(19) 


C16A 


0.065 (3) 


0.042 (3) 


0.023 (2) 


-0.0368 (17) 


0.0041 (19) 


-0.012 (2) 


C17A 


0.053 (2) 


0.048 (2) 


0.034 (3) 


-0.0334 (17) 


-0.0010(19) 


-0.0107(18) 


C18A 


0.046 (2) 


0.042 (2) 


0.038 (3) 


-0.0242(18) 


0.003 (2) 


-0.015 (2) 


C13C 


0.022 (4) 


0.022 (4) 


0.022 (3) 


-0.010(3) 


-0.003 (3) 


-0.006 (3) 


C14C 


0.045 (3) 


0.040 (5) 


0.029 (5) 


-0.021 (3) 


0.016 (4) 


-0.027 (4) 


C15C 


0.060 (4) 


0.048 (5) 


0.025 (7) 


-0.033 (4) 


0.015 (3) 


-0.024 (4) 


C16C 


0.064 (4) 


0.044 (6) 


0.040 (8) 


-0.044 (4) 


0.011 (5) 


-0.017 (6) 


C17C 


0.049 (4) 


0.056 (7) 


0.049 (6) 


-0.033 (4) 


-0.007 (4) 


-0.025 (5) 


C18C 


0.032 (3) 


0.048 (4) 


0.034 (5) 


-0.016 (3) 


-0.016 (4) 


-0.016(3) 


OlA 


0.046 (4) 


0.054 (5) 


0.028 (2) 


-0.026 (3) 


0.004 (2) 


-0.016(3) 


02A 


0.0440 (16) 


0.057 (2) 


0.043 (3) 


-0.0312(13) 


0.0039 (15) 


-0.0099 (17) 



Acta Cryst. (2013). E69, o1839-o1840 



sup-7 



supplementary materials 



U3A 


A C\AH\ / 1 CA 

U.U4 / I (ID) 


U.Ujo \l) 


n aca ( r )\ 
U.(J3D (Z) 


A AOAO i\ Z\ 

—V.VZOZ (ID) 


A AAA/1 /1 C\ 
0.0004 (13) 


A AAQ1 /I O A 

0.0083 (13) 


P 1 A 

CIA 


A Pi A A/T / 1 A A 

U.U4U6 (lyj 


O.UJoU (loj 


A AO O/C / 1 /I \ 

U.OZoo (14) 


A AO 1 C / 1 CA 

— U.U213 (Id) 


A AAOA /1 0^ 

0.0030 (IZ) 


— O.Ollo (11) 


po a 
C2A 


Pi ao A /OA 

U.UZ4 (z) 




A AO A O / 1 A\ 

0.UZ4Z (iy) 


A AAO C / 1 AA 

-U.UU83 (iy) 


A AAO O / 1 0\ 

—0.0038 (18) 


A AAOA /1 C\ 

—0.0080 (13) 


po a 
C3A 


nnn //ia 
U.U13 (4) 


U.Uzl (Z) 


A AO AA (\ Q\ 

U.U3UU (lo) 


A AAA /'OA 
U.UUU (3 ) 


A AAO" 1 / 1 OA 

—0.00/1 (15) 


A AAO" A (\ C\ 

—0.00/4 (13) 


/~M A 

C4A 


A A/1 1 /OA 

u.u4i (y) 


A AO ^ /C\ 

U.UJ3 (d ) 


A AO 1 

U.UJl (3) 


A A 1 O i CA 

—U.Ulo (j) 


A AA1 /CA 

—0.001 (j ) 


A A1 C (A \ 

—0.013 (4) 


P C A 

C5A 


a aoo fn\ 
U.U33 (/) 


a ai /"} \ 

U.U3o (j) 


A AO OA / 1 H\ 
0.UZ5U (1 /) 


A A 1 A //I A 

— U.U14 (4) 


A AAO 1 / 1 H\ 

— 0.00Z1 (1 /) 


AAIOO /1C\ 

— 0.01Z3 (13) 


P£ A 

Co A 


A AO O 1 / 1 A A 

u.ujoi (iyj 


A A^ /1 C\ 


A AO OO (A 1\ 

U.UZS5 (13) 


A AOAO /1 CA 

-{j.UZVa (13) 


A AA 1 £ /I 1 \ 
0.0016 (11) 


A A1 OA /1 A\ 
— 0.01ZV (10) 


civA 


A A /I 1 /OA 

U.U41 (z) 


A f\1 A /^\ 

U.IJjy (Z) 


A AT/C ZO\ 

U.UZo (Z) 


A AOAA / 1 OA 
— U.U2Uy (lO) 


A AA1 ZO\ 

0.001 (Z) 


A A 1 1 O / 1 A\ 

—0.01 18 (IV) 


CzUA 


a n^n /oa 
U.U5y (3) 




U.(Jo4 (Z) 


A A1 OC. /1 OA 

- u.uiyj (iy) 


A AA/1 /OA 

—0.004 (Z) 


A AA/iO (\ C\ 

— O.OOoZ (13) 


PO 1 A 

C21A 


A A"7A /OA 

u.u /y (jj 


A ACA /0\ 

U.OM) (ZJ 


A AC/I/: / 1 o\ 

(J.UMo (lo) 


A AO A /OA 

— U.U3U (z) 


A AOA ZO\ 

— 0.0Z0 (Z) 


A AAOO ( 1 H\ 

0.0083 (1 /) 


PI 1 A 

Cll A 


A 111 /OA 

U. 1 lz (z) 


O.Uoo / (14) 


A AC5 C / 1 1 '\ 

(J.0d3j (11) 


A A/;/1 0 / 1 /1A 

— U.U643 (14) 


A A1 A/I / 1 1 A 

0.0104 (11) 


A AO OA /1 1\ 

— 0.03ZV (11) 


U1C 


A AAA / 1 O A 

u.uyu (i 3) 


A (\A H ( 1 AA 

U.(J4o (1U) 


A A 1 A /C\ 

(j.oiy (j) 


A A/1 O /AA 

— U.U43 (y) 


A AA1 ( £\ 

0.00/ (o) 


A A 1 O /C\ 
— 0.01Z (3) 


UzC 


A AO 0 /OA 
U.U30 (3 J 


U.UoZ (j) 


U.(J4o (o) 


A AO C. /OA 

— U.U33 (3 ) 


A A 1 C 
0.0 1 J (3 ) 


A A1 O 1 A\ 

—0.013 (4) 


U3C 


A A£0 / A\ 

U.U63 (4) 


A A/I //I \ 

U.(J4o (4) 


A A/I /I /C\ 

(J. 044 (j) 


A AOA /OA 

— U.U3y (3) 


A AAA /0\ 

— O.OOv (3) 


A AA/1 /OA 

—0.004 (Z) 


/ ' 1 / 

C1C 


A A 1 £ /I \ 

U.U16 (3) 


U.OZo (3) 


a at/: /o\ 
U.OZo (Z) 


A AA/C /OA 

— U.UU6 (z) 


A Afl/I ZO\ 

—0.004 (Z) 


A A1 1 1 (\ 0\ 

—0.0111 (18) 


CzC 


A AO£ /I o\ 

U.Uao (lz) 


A AC 1 ZO\ 

U.UM (5) 


A AOT //1\ 

U.OZ / (4) 


A ACO /AA 

— U.U33 (y) 


A A1 C /T\ 

0.013 (/) 


A A 1 A i Z\ 

— 0.01V (j) 


C3C 


A AAO /0"A 
U.UU3 (/) 


A A1 O \ 

U.Ulo (3) 


A AO A ( A \ 

0.0Z4 (4) 


A AAO /CA 

U.UU3 (3) 


A AAC C~i\ 

— 0.003 (3) 


A AA7 /"2\ 

—0.00 / (3) 


C4C 


A AOO /1 CA 

U.Uzs (15) 


a f\i q /n\ 

o.UJo (y) 


A AO A SH\ 

0.0Z4 (/) 


AA1A/11A 
-U.Uiy (11) 


A AAA (C\\ 
0.000 (V) 


A A 1 O (H\ 
— 0.01Z (/) 


C5C 


A AO /: / 1 1 A 

U.Uzo (11) 


A ATI 

U.(jj3 (o) 


A AO A /1\ 

0.0Z4 (3) 


A A 1 O /OA 
— U.U13 (8) 


A AAO ( A\ 

0.00Z (4) 


A A1 O /0\ 
— 0.01Z (3) 


/ / / 

C6C 


A All /O \ 

U.U13 (3) 


A AO O /'J \ 

O.UZo (j) 


A AO A ZO\ 

U.0Z4 (Z) 


a nn/ /OA 
— U.UU6 (2) 


A AAO 1 / 1 0\ 

0.00Z1 (Is) 


A A 1 A/C ( 1 H\ 
— 0.0106 (1 /) 


ciyc 


A A0£ //I A 

U.U36 (4) 


A A/1 A { A \ 
(J.04(J (4) 


A AOO" t A\ 

0.0Z / (4) 


A AOO /OA 

— U.UZ3 (3 ) 


A A 1 O (A \ 

0.01Z (4) 


A AOA 

— 0.0Z0 (3) 


poor 
C2UC 


A A££ /£A 

U.Uoo (6) 


A A/1 C //I \ 

(J.(J43 (4) 


A A/1 A ( A\ 

0.04V (4) 


A AOT //1A 

—U.Uz / (4) 


A A 1 f A \ 

0.0 lo (4) 


A A 1 A /0\ 

—0.010 (3) 


C21C 


A 1 AC /AA 

u.iud (y) 


A AAA /1 A\ 

U.UvU (1U) 


A AO! i<\\ 

0.0ft / (y) 


A AOO SH\ 

— U.Uzs (/) 


A AAA iH\ 

0.000 (/) 


A (\A A iH \ 

0.040 (/) 


cue 


A AO 1 /OA 

U.Uol (3 ) 


(J.UoZ (3) 


A ACO 

O.OjZ (Z) 


A A/1 1 /OA 

— U.U4/ (z) 


A AA/1 A / 1 £.\ 

0.0040 (lo) 


A AO 1 ( r )\ 

—0.031 (Z) 


CUB 


A AOAO /CA 

u.usuy (5 ) 


A ACQ 1 SA\ 
(J.L/J51 (4) 


0.035V (3) 


A A/1 OO" //1A 

— U.U43 / (4) 


A AAQO (1\ 

0.008V (3) 


A AA/1 O CT\ 

—0.004V (3 ) 


f IB 


U.U3Z8 (a) 


A A A AA /Q\ 

o.D4yy (5) 


a a/:oc /1 A\ 
0.0O53 (10) 


A AO O /I /"7A 

— U.U334 (/) 


A AA/1 A (H\ 

0.0044 ( /) 


A AO C O /*7^ 

— 0.0Z38 (/) 


(JIB 


a fi£m /1 11 

u.uoyv (iz) 


A A/d C yl / 1 1 \ 

U.0654 (11) 


A ATAT SH\ 

0.02y2 (7) 


A A A 1 A / 1 AA 

— u.04iy (iu) 


— 0.U0Z8 (7) 


A A 1 A £. fH\ 

—0.0146 (7) 


U2B 


a neon /in 

u.U3oy (ii) 


A A*7AO / 1 A \ 
U.(J/V6 (14) 


a c\n 1 1 / 1 1 a 
U.U/13 (13) 


A A/no /11A 

— U.U4/Z (11) 


A A1 ffl /I A\ 

0.013V (10) 


AA/1 AO / 1 1 \ 

— 0.040Z (11) 


HID 

U3B 


A C\A / 1 AA 

U.U438 (1U) 


A AC/1 ^ / 1 1 \ 

U.1040 (11) 


a A711 / 1 OA 

U.U/33 (13) 


A A 1 o/; /OA 
— U.U136 (8) 


A AAO"0 /'OA 

— 0.U0 11 (y) 


A AOO£ (\ A\ 

— 0.03VO (10) 


/'111 

C1B 


a nnc / 1 a a 
U.U3 13 (1U) 


A A1 C A / 1 A\ 

O.UJjy (1U) 


A AO 1 /: /AA 

U.U316 (y) 


A A1 O £. /OA 

— U.U186 (o) 


A AAO C /*7A 

— 0.00Z3 (/) 


A A 1 O/C SH\ 

— O.OIZo (/) 


CzB 


A Alf 1 /I A A 

U.U3M (1U) 


A A1 1 1 /A^ 

0.UJJ1 (^) 


A AOT 1 /OA 

U.Uz / 1 (8) 


A A1£0 /OA 

-U.U168 (8) 


A AAOA SH\ 

— 0.00Z0 (/) 


A A 1 A/C SH\ 

— O.OlOo (/) 


C3B 


A AO 1 A /OA 

U.UJ14 (y) 


A A'JAjC /A\ 

o.ujoo (y) 


A AOAC /AA 

U.U3U3 (y) 


A A|A/ jn\ 

-U.U126 (/) 


A AAAT SH\ 

—0.000/ (/) 


A A 1 1 1 ZO"\ 

—0.0111 (/) 


/IT) 

C4B 


A A/1 0 1 / 1 1 A 

U.U4Z1 (11) 


A AO o/; / 1 1 \ 

U.Uioo (11) 


a nm a^a 
U.Uz / / (y) 


A AOAO /OA 


A AAAC /OA 

0.000 j (8) 


A AAO/1 /'0^ 

—0.0084 (8) 


C5B 


AA/1AO /1 1 1 

U.U4U8 (11) 


A AyllZT /I 1 \ 

0.0416 (11) 


A AO O /I /OA 

U.U284 (8) 


A A 1 A/T /AA 

-u.uiy6 (y) 


A AAAO ZO\ 

-0.0008 (8) 


A A 1 1 1 ZO\ 

-0.0131 (8) 


CoB 


A Aid /I A\ 

U.U3M (1U) 


AA'JA'J 

u.ujyj (ii) 


A AO 1 1 /OA 
U. U3 11 (8) 


AAIO/I /OA 

— U.U lo4 (8) 


A AAAO /TA 
U.UUU3 (/) 


A A 1 A A /TA 
— U.U144 ( /) 


C /B 


A m 1C /I A\ 

U.U33D (1U) 


a (iin/: /a\ 

U.Uzyo (y) 


A AO 0£ /AA 

U.U3Z6 (y) 


A A 1 0 "7 /OA 

—U.U 13 / (o) 


A AA 1 £ {H\ 
— U.UU16 (/) 


A A 1 AO {H\ 
— U.U1U3 ( /) 


CoB 


A ATOn /1 n 

U.U358 (11) 


A (linn /i i\ 

u.u jyz (ii) 


A AO iC /I / 1 AA 

U.U364 (1U) 


A A1A/ /AA 

— u.uiy6 (y) 


A AAO O /OA 

U.UU33 (a) 


A A 1 /CO /AA 
— U.U168 (9) 


/ 'Ml) 

cvb 


a A«in /n\ 
U.U4ZZ (lz) 


A Hyl yll /11\ 

U.U44Z (lz) 


A C\A C 1 /11A 

U.U451 (11) 


A AO 1 /I /AA 

—u.uz 14 (y) 


A AAO 1 /AA 

U.UU31 (9) 


A AO A A / 1 AA 
— U.U24U (IU) 


p i A 13 

C1UB 


a nno /i i \ 
U.Uj /8 (11) 


A A'} 1 C / 1 AA 

U.Ujzo (1U) 


A ACOT /10A 

U.U32 / (lz) 


A AH/ /AA 

— u.ui ib (y) 


A AA 1 O /AA 

— U.UU18 (9) 


A A 1 CO /AA 
— U.U13Z (9) 


CI IB 


A A/I /i 1 \ 

U.U4U3 (11) 


A A*5 CA /1 1\ 

U.UjdU (11) 


A A/IOO / 1 AA 

U.U43Z (1U) 


A A 1 A A /AA 

— u.uiyy (y) 


A AA 1 A /AA 

u.uuiy (y) 


A AAOA /OA 

— U.UUsU (9) 


C12B 


AA'JA/l 

u.ujy4 (ii) 


A A'} CO / 1 AA 
U.UJ38 (1U) 


A AO O 1 /AA 

U.U331 (y) 


A A 1 OO /OA 

— U.U183 (a) 


A AAAO /OA 

— U.UUU3 (8) 


A AAA/T /OA 
— U.UU96 (8) 


CUB 


A (11m / 1 A\ 

u.ujy / (iu) 


A A*} C/^ /AA 

u.ujdo (y) 


A AOAA /AA 

u.u3uy (y) 


A AO 1 "7 /OA 
—U.UZl / (8) 


A AAO o in\ 

— U.UU3Z (/) 


a Aim /ta 
— U.UlZ / (/) 


C14B 


A A^^/l / 1 AA 

U.U364 (1U) 


A (\A 1 A OA 

U.U4 /4 (lz) 


A AO £ 1 / 1 AA 
U.U361 (1U) 


A AOAA /AA 

— u.uzuu (y) 


A AAOO /OA 

— U.UUza (8) 


A AAO C /OA 

— U.UUs3 (a) 


pi CD 

CI jB 


A /1 1 \ 

U.U4 / j (11) 


A A/1 "5 /I / 1 OA 

U.U434 (lz) 


AAOT/1 /11A 
U.U3 /4 (11) 


A A 1 T A / 1 AA 
— U.UI /y (IU) 


A AA/1 £ /AA 

— U.UU46 (y) 


A AAOO /OA 

— U.UU3Z (8) 


C16B 


0.0545 (11) 


0.0403 (11) 


0.0304 (10) 


-0.0301 (9) 


0.0026 (8) 


-0.0097 (7) 


C17B 


0.0417(11) 


0.0523 (13) 


0.0427(11) 


-0.0228 (9) 


0.0045 (9) 


-0.0120 (9) 


C18B 


0.0392 (10) 


0.0426 (12) 


0.0430(11) 


-0.0145 (9) 


-0.0019(9) 


-0.0044 (9) 


C19B 


0.0482 (12) 


0.0447 (12) 


0.0317(10) 


-0.0264 (10) 


0.0002 (9) 


-0.0161 (9) 


C20B 


0.085 (2) 


0.0450 (15) 


0.077 (2) 


-0.0085 (15) 


-0.0216(17) 


-0.0350(15) 
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C21B 0.118(3) 


0.0538 (19) 0.094(3) 


-0.028 (2) 


-0.028 (2) -0.0130(18) 


Geometric parameters (A, °) 


F1A— CI OA 


1.355 (3) 


CIC— C2C 


1.537 (6) 


C7A — C8A 


1.399 (3) 


CIC— C6C 


1.533 (5) 


C7A — C12A 


1.402 (3) 


C2C— H2CA 


0.9900 


C7A — C3A 


1.490(4) 


C2C— H2CB 


0.9900 


C7A— C3C 


1.491 (5) 


C2C— C3C 


1.513 (5) 


C8A — H8A 


0.9500 


C3C— C4C 


1.355 (6) 


C8A— C9A 


1.387 (3) 


C4C— H4C 


0.9500 


C9A— H9A 


0.9500 


C4C— C5C 


1.456 (6) 


C9A— CI OA 


1.374 (3) 


C5C— C6C 


1.526 (6) 


C10A— C11A 


1.374 (3) 


C6C— H6C 


1.0000 


C11A— H11A 


0.9500 


C6C— C19C 


1.518 (5) 


C11A— C12A 


1.387 (3) 


C20C— H20C 


0.9900 


C12A— H12A 


0.9500 


C20C— H20D 


0.9900 


C13A— C14A 


1.3900 


C20C— C21C 


1.508 (7) 


C13A— C18A 


1.3900 


C21C— H21D 


0.9800 


C13A— CIA 


1.593 (4) 


C21C— H21E 


0.9800 


C14A— H14A 


0.9500 


C21C— H21F 


0.9800 


C14A— C15A 


1.3900 


CUB— C16B 


1.744 (2) 


C15A— H15A 


0.9500 


FIB— C10B 


1.352 (2) 


C15A— C16A 


1.3900 


OIB— C5B 


1.221 (3) 


C16A— C17A 


1.3900 


02B— C19B 


1.189 (3) 


C16A— C11A 


1.724 (3) 


03B— C19B 


1.326 (3) 


C17A— H17A 


0.9500 


03B— C20B 


1.453 (3) 


C17A— C18A 


1.3900 


CIB— H1B 


1.0000 


C18A— H18A 


0.9500 


CIB— C2B 


1.541 (3) 


C13C— CMC 


1.3900 


CIB— C6B 


1.538 (3) 


C13C— C18C 


1.3900 


CIB— C13B 


1.522 (3) 


C13C— CIC 


1.684 (9) 


C2B— H2BA 


0.9900 


C14C— H14C 


0.9500 


C2B— H2BB 


0.9900 


C14C— C15C 


1.3900 


C2B— C3B 


1.507 (3) 


C15C— H15C 


0.9500 


C3B— C4B 


1.347 (3) 


C15C— C16C 


1.3900 


C3B— C7B 


1.481 (3) 


C16C— C17C 


1.3900 


C4B— H4B 


0.9500 


C16C— cue 


1.742 (7) 


C4B— C5B 


1.456 (3) 


C17C— H17C 


0.9500 


C5B— C6B 


1.520 (3) 


C17C— C18C 


1.3900 


C6B— H6B 


1.0000 


C18C— H18C 


0.9500 


C6B— C19B 


1.519(3) 


01 A — C5A 


1.224 (5) 


C7B— C8B 


1.406 (3) 


02A— C19A 


1.190 (5) 


C7B— C12B 


1.398 (3) 


03 A— C19A 


1.333 (5) 


C8B— H8B 


0.9500 


03A— C20A 


1.478 (5) 


C8B— C9B 


1.388 (3) 


CIA— H1A 


1.0000 


C9B— H9B 


0.9500 


CIA— C2A 


1.536 (4) 


C9B— CI OB 


1.376 (3) 


CIA— C6A 


1.525 (4) 


C10B— CUB 


1.380 (3) 


C2A— H2AA 


0.9900 


cub— hub 


0.9500 


C2A — H2AB 


0.9900 


CUB— C12B 


1.385 (3) 
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C2A — C3A 1.513 (4) 

C3A — C4A 1.354 (5) 

C4A— H4A 0.9500 

C4A— C5A 1.455 (5) 

C5A— C6A 1.525 (6) 

C6A— H6A 1.0000 

C6A — C19A 1.519(4) 

C20A— H20A 0.9900 

C20A— H20B 0.9900 

C20A— C21A 1.513 (6) 

C21A— H21A 0.9800 

C21A— H21B 0.9800 

C21A— H21C 0.9800 

01C— C5C 1.224(6) 

02C— C19C 1.191 (6) 

03C— C19C 1.334 (6) 

03 C— C20C 1.477(6) 

C1C— H1C 1.0000 

C8A— C7A— C12A 118.40(19) 

C8A— C7A— C3A 120.5 (4) 

C8A— C7A— C3C 123.7 (7) 

C12A— C7A— C3A 121.0 (4) 

C12A— C7A— C3C 117.2(7) 

C7A — C8A — H8A 119.6 

C9A— C8A— C7A 120.72 (19) 

C9A — C8A — H8A 119.6 

C8A— C9A— H9A 120.7 

CI OA — C9A — C8A 118.6(2) 

CI OA — C9A — H9A 120.7 

F1A — CI OA — C9A 119.4(2) 

F1A — CI OA — C11A 117.7(2) 

C9A — C 1 OA — C 1 1 A 122.9(2) 

C10A— C11A— H11A 121.0 

C10A— C11A— C12A 118.1(2) 

C12A— C11A— H11A 121.0 

C7A — C 1 2 A — H 1 2A 119.4 

C11A— C12A— C7A 121.2(2) 

C11A— C12A— H12A 119.4 

C14A— C13A— C18A 120.0 

C14A— C13A— CIA 101.1 (3) 

C18A — C13A — CIA 138.6(3) 

C13A— C14A— H14A 120.0 

C15A— C14A— C13A 120.0 

C15A— C14A— H14A 120.0 

C14A— C15A— H15A 120.0 

C14A— C15A— C16A 120.0 

C16A— C15A— H15A 120.0 

C15A— C16A— C17A 120.0 



C12B— H12B 0.9500 

C13B— C14B 1.384 (3) 

C13B— C18B 1.385 (3) 

C14B— H14B 0.9500 

C14B— C15B 1.385 (3) 

C15B— H15B 0.9500 

C15B— C16B 1.376 (4) 

C16B— C17B 1.375 (4) 

C17B— H17B 0.9500 

C17B— C18B 1.391 (3) 

C18B— H18B 0.9500 

C20B— H20E 0.9900 

C20B— H20F 0.9900 

C20B— C21B 1.427 (5) 

C21B— H21G 0.9800 

C21B— H21H 0.9800 

C21B— H21I 0.9800 

C3C— C2C— H2CB 108.5 

C7A— C3C— C2C 118.0(9) 

C4C— C3C— C7A 117.5(11) 

C4C— C3C— C2C 119.9(10) 

C3C— C4C— H4C 119.9 

C3C— C4C— C5C 120.2 (13) 

C5C— C4C— H4C 119.9 

01C— C5C— C4C 122.1 (13) 

01C— C5C— C6C 121.6(13) 

C4C— C5C— C6C 116.3(11) 

C1C— C6C— H6C 109.3 

C5C— C6C— C1C 109.5 (11) 

C5C— C6C— H6C 109.3 

C19C— C6C— C1C 111.4(9) 

C19C— C6C— C5C 107.9 (13) 

C19C— C6C— H6C 109.3 

02C— C19C— 03C 125.5 (8) 

02C— C 1 9C — C6C 1 24.4 (8) 

03C— C19C— C6C 110.1(7) 

03C— C20C— H20C 111.3 

03C— C20C— H20D 111.3 

03C— C20C— C21C 102.4(8) 

H20C— C20C— H20D 109.2 

C21C— C20C— H20C 111.3 

C21C— C20C— H20D 111.3 

C20C— C21C— H21D 109.5 

C20C— C21C— H21E 109.5 

C20C— C21C— H21F 109.5 

H21D— C21C— H21E 109.5 

H21D— C21C— H21F 109.5 
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/"MCA Z" 1 1 A rill A 

C 1 5 A — C 1 6 A — CI 1 A 


120.5 (2) 


p i ~i \ p i s~ \ p i i \ 

C17A — C16A — Gil A 


119.5 (2) 


C16A — C17A — H17A 


120.0 


/"* 1 z' A PI —I \ P 1 O A 

C 1 6 A — C 1 7 A — C 1 8 A 


120.0 


/"* 1 O A Z" 1 1 "7 A TTI n a 

C18A — C17A — H17A 


1 1 A A 

lzU.U 


/"MIA Z"" 1 1 O A TTIOA 

C 1 3 A — C 1 o A — H 1 8 A 


1 ^ A A 

120.0 


p 1 "7 A P 1 O A /"M ") A 

C17A — C18A — C13A 


1 ^A A 

120.0 


p i ~i * P' 10A TTIOA 

C17A — C18A — H18A 


120.0 


1 /I f"' rinp z" 1 1 o/"< 

CMC — C13C — C18C 


120.0 


p- i a f i pi -1 p~> /-i i pi 

C14C — C13C — C1C 


154.5 (6) 


/"MO/" 1 nnr 1 p~~ i p 

C 1 8C — C 1 3C — C 1 C 


OA 1 /f \ 

84.1 (5) 


P< -1 1 pi p -I A f ' TTI A /-"I 

C13C — C14C — H14C 


120.0 


p 1 1 p PI /IP f ' \ C P 

CDC — C14C — C15C 


1 OA A 

120.0 


f ' 1 C C PI A f ' TTI 

C15C — C14C — H14C 


1 ^A A 

120.0 


f • i a p pi i i— p tti r pi 

CMC — C15C — H15C 


120.0 


p< 1 P P "i f ' 1 C f ' C ^ 1 /I /" "• 

C16C — C15C — CMC 


120.0 


pip p p i c tti r 

C16C — C15C — H15C 


1 ^ A A 

120.0 


P 1 C f ' P 1 f f ' PI | -7P< 

C15C — C16C — C17C 


1 ^ A A 

120.0 


p< 1 £ f"'' pi 1 PP P 1 -1 A 1 

C15C — C16C — cue 


117.0 (6) 


PHP p 1 p ^ 1 /"^ 

ci7c — cioc — cue 


123.0 (6) 


C16C — C17C — H17C 


1 ^>A A 

120.0 


pi 1 p p p 1 /-(i or" 

C 1 6C — C 1 7C — C 1 8C 


1 A A 

120.0 


P< 1 O PI P< 1 T p< TT1 ^P< 

C 1 8C — C 1 7C — H 1 7C 


120.0 


p i 1 p p i o c ' tti o/^ 

C13C — C18C — H18C 


1 ^ A A 

120.0 


C17C — C18C — C13C 


1 ^>A A 

120.0 


f ' 1 TP f • 1 O P TTI O P 

C17C — C18C — H18C 


120.0 


C 1 9A — 03 A — C20A 


116.4 (4) 


nil a rii a TT1A 

C13A — CIA — HI A 


1 1 A 

110.6 


r • ~) a p i a /"< 1 1 A 

CzA — C 1 A — C 1 3 A 


1 AT T //I \ 

107.7 (4) 


y /-* * pi 1 A T T 1 A 

C2A — CIA — HI A 


110.6 


pi p A PI 1 A P 1 O A 

C6A — CIA — C13A 


1 A/" T /"O \ 

106.7 (3) 


r~* £ A 1 A TTI A 

C6A — CIA — HI A 


110.6 


C6A — C 1 A — C2A 


110.6 (4) 


r * 1 a Pi --\ a T 1^ A A 

C 1 A — C2 A — H2 AA 


108.7 


C ' i a /'<--> a tti a n 

C 1 A — Lz A — Hz AB 


1 AO T 

108.7 


TTI A A f A TT^ A D 

HzAA — CzA — HzAB 


1 AT ^ 

107.6 


L3A — CzA — CIA 


114.3 (3) 


/" • -> a /" - -» a TT^ A A 

C3A — C2A — H2AA 


108.7 


C ' ~) a /"• -> a TTI A r> 

C3A — CzA — HzAB 


1 AO T 

108.7 


C7A — C3A — C2A 


117.5 (5) 


C4A — C3A — C7A 


1 OA / £\ 

120.6 (6) 


C4A — C3A — C2A 


120.6 (4) 


C3A — C4A — H4A 


118.4 


C3A — C4A — C5A 


123.3 (7) 


C5A— C4A— H4A 


118.4 


01 A — C5A — C4A 


121.7 (7) 


01 A — C5A — C6A 


121.8 (7) 


C4A— C5A— C6A 


116.5 (6) 


CIA— C6A— H6A 


106.9 



TM 1 1 — ' s~ ~* ^\ 1 f TT^1 r 

H2 1 E — C2 1 C — H2 1 F 


109.5 


C19B — 03B — C20B 


117.5 (2) 


C2B — CIB — H1B 


107.6 


C6B — C 1 B — H 1 B 


107.6 


C6B — C l B — C2B 


1 1 A 1 C / 1 T\ 

HO. 35 (17) 


1 1 f ' 1 T~» T T 1 T~* 

C13B — CIB — HIB 


107.6 


C 1 3 B — C 1 B — C2B 


111 11 / 1 f\ 

111.21 (16) 


C 1 3B — C 1 B — C6B 


1 1 1 1 A / 1 ^\ 

1 12.24 (17) 


C 1 B — C2B — H2B A 


109.0 


C 1 B — C2B — H2BB 


109.0 


TTin a t"i TTinn 

H2BA — C2B — H2BB 


1 f\n o 

107.8 


C3B — C2B — CIB 


111 "7/1 / 1 A 

112.74 (16) 


/r>n t"i TTin a 

C3B — C2B — H2BA 


109.0 


C3B — C2B — H2BB 


1 AA A 

109.0 


C4B — C3B — C2B 


120.95 (18) 


C4B — C3B — C7B 


1 ^ A O /" /1 A\ 

120.86 (19) 


C7B — C3B — CzB 


1 1 O 1 O / 1 H\ 

118.18 (17) 


< -> T" "i ri/in TTdn 

C3B — C4B — H4B 


1 1 O /I 

118.4 


/""1 1 T~"k A T~\ c T~* 

C3B — C4B — C5B 


123.3 (2) 


C5B — C4B — H4B 


118.4 


/•\ | n Pen f ' A T~"> 

OIB — C5B — C4B 


111 A /I \ 

121.9 (2) 


Ain pen f " / ri 

0 1 B — C5B — C6B 


1 1 A A A / 1 A\ 

120.09 (19) 


C4B — C5B — C6B 


1 1 ^ P\^ /I T* 

117.97 (17) 


pin P/^n TT/"n 

C 1 B — C6B — H6B 


107.9 


C5B — C6B — CIB 


112.02 (17) 


/nrr» p/ti tt/"tt 

C5B — C6B — H6B 


107.9 


C 1 9B — C6B — C l B 


111. 75 (18) 


pi nn p / r-> pen 

C 1 9B — C6B — C5B 


1 AA 11 / 1 *7\ 

109.21 (17) 


/~i 1 AT) /~"z:T"j TTz^T) 

C 1 9B — C6B — H6B 


1 f\H A 

107.9 


p<r>T~» pnn /^i*i"n 

C8B — C7B — C3B 


121.13 (19) 


pi 1 T~-\ P"7T~» PITT 

C 1 2B — C7B — C3B 


1 A /~ i"\ /1 0\ 

120.62 (18) 


f ' 1 1 r> pnn pon 

C12B — C7B — C8B 


1 1 O 1 A / 1 A\ 

118.19 (19) 


p — 7 r-» pon TTOn 

C7B — C8B — H8B 


1 1 A /- 

119.6 


P<AT~» P<OT~* pinTt 

C9B — C8B — C7B 


1 1 A "7 / ^* \ 

120.7 (2) 


pnn p<ot~» ttot* 

C9B — C8B — H8B 


119.6 


p O r-» PAn TTAn 

C8B — C9B — H9B 


1 1A "7 

120.7 


P< 1 AT* P<P\T» P<OT* 

ClOB — C9B — C8B 


1 1 O "7 \ 

1 1 8.7 (2) 


P< 1 AT» P< AT* T TAT* 

C 1 0B — C9B — H9B 


120.7 


T 1 1 T* PI 1 AT* P1AT* 

F 1 B — C 1 0B — C9B 


H9.l (2) 


t 1 1 n p 1 An p 1 1 n 

FIB — ClOB — CUB 


1 1 O 1 /I \ 

118.2 (2) 


pa r"> p 1 An pi 1 1 n 

C9B — C 1 0B — C 1 1 B 


111 O /I \ 

122.8 (2) 


P< 1 AT* Pi 1 1 T* T T 1 1 T* 

ClOB — CUB — HUB 


121.0 


c ' 1 P\i~> piin /^iin 

C10B — CUB — C12B 


1 1 O A /1\ 

118.0 (2) 


/inn fii i n tti i r» 

C12B — CUB — HUB 


121.0 


C7B— C12B— H12B 


119.2 


CUB— C12B— C7B 


121.6(2) 


CUB— C12B— H12B 


119.2 


C14B— C13B— CIB 


118.9(2) 


C14B— C13B— C18B 


117.8 (2) 
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C5A— C6A— CIA 110.4(5) 

C5A— C6A— H6A 106.9 

C19A— C6A— CIA 116.2(5) 

C19A— C6A— C5A 109.0 (6) 

C19A— C6A— H6A 106.9 

02A— C19A— 03A 124.9 (4) 

02A— C19A— C6A 123.7 (4) 

03 A— C 1 9 A— C6A 1 1 1 .4 (4) 

03A— C20A— H20A 109.8 

03A— C20A— H20B 109.8 

03 A— C20A— C21A 109.5 (4) 

H20A— C20A— H20B 108.2 

C21A— C20A— H20A 109.8 

C21A— C20A— H20B 109.8 

C20A— C21A— H21A 109.5 

C20A— C21A— H21B 109.5 

C20A— C21A— H21C 109.5 

H21A— C21A— H21B 109.5 

H21A— C21A— H21C 109.5 

H21B— C21A— H21C 109.5 

C19C— 03C— C20C 110.8(8) 

C13C— C1C— H1C 115.3 

C2C— C1C— C13C 104.3 (10) 

C2C— C1C— H1C 115.3 

C6C— C1C— C13C 97.9(6) 

C6C— C1C— H1C 115.3 

C6C— C1C— C2C 107.0 (8) 

C1C— C2C— H2CA 108.5 

C1C— C2C— H2CB 108.5 

H2CA— C2C— H2CB 107.5 

C3C— C2C— C1C 114.9(8) 

C3C— C2C— H2CA 108.5 

F 1 A — C 1 OA — C 1 1 A — C 12A -179.1 (2) 

C7A— C8A— C9A— CI OA —1.1 (4) 

C7A— C3A— C4A— C5A 176.1 (14) 

C7A— C3C— C4C— C5C 177 (3) 

C 8 A — C7 A — C 1 2 A — C 1 1 A -1.0(3) 

C8A— C7A— C3A— C2A -33.0 (10) 

C8A— C7A— C3A— C4A 159.8(12) 

C8A— C7A— C3C— C2C -8 (2) 

C8A— C7A— C3C— C4C 147 (2) 

C 8 A — C9 A — C 1 OA — F 1 A 180.0 (2) 

C 8 A — C9 A — C 1 OA — C 1 1 A -0.6(4) 

C9 A — C 1 OA — C 1 1 A — C 1 2 A 1.4(4) 

C 1 OA — C 1 1 A — C 1 2A — C7 A -0.6(3) 

C12A— C7A— C8A— C9A 1.9(3) 

C 1 2 A — C7A — C3 A — C2 A 150.2(6) 

C12A— C7A— C3A— C4A -17.0(14) 



C18B— C13B— C1B 123.3 (2) 

C13B— C14B— H14B 119.3 

C13B— C14B— C15B 121.4(2) 

C15B— C14B— H14B 119.3 

C14B— C15B— H15B 120.4 

C16B— C15B— C14B 119.3(2) 

C16B— C15B— H15B 120.4 

C15B— C16B— CUB 119.63(19) 

C17B— C16B— CUB 119.30(19) 

C17B— C16B— C15B 121.1 (2) 

C16B— C17B— H17B 120.7 

C16B— C17B— C18B 118.7(2) 

C18B— C17B— H17B 120.7 

C13B— C18B— C17B 121.7(2) 

C13B— C18B— H18B 119.1 

C17B— C18B— H18B 119.1 

02B— C19B— 03B 124.3 (2) 

02B— C19B— C6B 124.5 (2) 

03B— C19B— C6B 111.16(19) 

03B— C20B— H20E 109.6 

03B— C20B— H20F 109.6 

H20E— C20B— H20F 108.1 

C21B— C20B— 03B 110.5(3) 

C21B— C20B— H20E 109.6 

C21B— C20B— H20F 109.6 

C20B— C21B— H21G 109.5 

C20B— C21B— H21H 109.5 

C20B— C21B— H21I 109.5 

H21G— C21B— H21H 109.5 

H21G— C21B— H21I 109.5 

H21H— C21B— H21I 109.5 

C1C— C13C— C18C— C17C -171.2(11) 

C1C— C2C— C3C— C7A 156.1 (14) 

C1C— C2C— C3C— C4C 1 (3) 

C1C— C6C— C19C— 02C 41 (3) 

C1C— C6C— C19C— 03C -141.6(17) 

C2C— C1C— C6C— C5C -61.9(15) 

C2C— C1C— C6C— C19C 178.8(13) 

C2C— C3C— C4C— C5C -28 (5) 

C3C— C7A— C8A— C9A 172.2 (10) 

C3C— C7A— C12A— C11A -171.9(9) 

C3C— C7A— C3A— C2A 76 (5) 

C3C— C7A— C3A— C4A -91 (5) 

C3C— C4C— C5C— 01C -176 (3) 

C3C— C4C— C5C— C6C 6 (5) 

C4C— C5C— C6C— C1C 40(3) 

C4C— C5C— C6C— C19C 161 (3) 
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C12A — C7A — C3C — C2C 161.9(14) 

C12A — C7A — C3C — C4C -42 (3) 

C13A— C14A— C15A— C16A 0.0 

C13A— CIA— C2A— C3A -159.9 (6) 

C13A— CIA— C6A— C5A 173.5 (7) 

C13A— CIA— C6A— C19A -61.8(6) 

C14A— C13A— C18A— C17A 0.0 

C14A— C13A— CIA— C2A -104.5 (5) 

C14A— C13A— CIA— C6A 136.7 (4) 

C14A— C15A— C16A— C17A 0.0 

C14A— C15A— C16A— C11A -179.9(8) 

C15A— C16A— C17A— C18A 0.0 

C16A— C17A— C18A— C13A 0.0 

C18A— C13A— C14A— C15A 0.0 

C 1 8 A — C 1 3 A — C 1 A — C2 A 82.8 (8) 

C18A— C13A— CIA— C6A -35.9 (9) 

C13C— CMC— C15C— C16C 0.0 

C13C— C1C— C2C— C3C 146.2 (15) 

CDC— C1C— C6C— C5C -169.5 (13) 

CDC— C1C— C6C— C19C 71.2(12) 

C14C— CDC— C18C— C17C 0.0 

CMC— CDC— C1C— C2C -35(2) 

C 1 4C— C 1 3 C— C 1 C— C6C 74 (2) 

C14C— C15C— C16C— C17C 0.0 

C14C— CDC— C16C— C11C 177.4(18) 

CDC— C16C— C17C— C18C 0.0 

C16C— C17C— C18C— CDC 0.0 

C18C— CDC— CMC— CDC 0.0 

C18C— CDC— C1C— C2C 126.7(11) 

C18C— CDC— C1C— C6C -123.5(8) 

01 A — C5A — C6A — CIA 141.5(14) 

01 A — C5A — C6A — C19A 12.7(18) 

CIA— CDA— C14A— C15A -174.4 (6) 

CIA— CDA— C18A— C17A 171.6(9) 

CIA— C2A— C3A— C7A -156.4 (6) 

CIA— C2A— C3A— C4A 10.8 (15) 

CIA— C6A— C19A— 02A 130.9(11) 

CIA— C6A— C19A— 03A -48.1 (12) 

C2A— CIA— C6A— C5A 56.6 (7) 

C2A— CIA— C6A— C19A -178.6(5) 

C2A— C3A— C4A— C5A 9 (3) 

C3A— C7A— C8A— C9A -174.9 (5) 

C3 A — C7A — C 1 2 A — C 1 1 A 175.8(5) 

C3A— C7A— C3C— C2C -86 (5) 

C3A— C7A— C3C— C4C 70 (5) 

C3A — C4A — C5A — 01 A -174.7 (17) 

C3A— C4A— C5A— C6A 5 (3) 

C4A— C5A— C6A— CIA -38.6(16) 

C4A— C5A— C6A— C19A -167.4(13) 



C5C— C6C— C19C— 02C -79 (3) 

C5C— C6C— C19C— 03C 98 (2) 

C6C— C1C— C2C— C3C 43.2(18) 

C 1 9C— 03 C— C20C— C2 1 C 1 74.3 ( 1 9) 

C20C— 03C— C19C— 02C 5 (4) 

C20C— 03C— C19C— C6C -172.2(15) 

C11C— C16C— C17C— C18C -177.3 (19) 

CUB— C16B— C17B— C18B -178.78 (19) 

FIB— C10B— CUB— C12B 178.2(2) 

01B— C5B— C6B— C1B 152.6 (2) 

OIB— C5B— C6B— C19B 28.2 (3) 

C1B— C2B— C3B— C4B 26.2 (3) 

C1B— C2B— C3B— C7B -152.95 (18) 

C1B— C6B— C19B— 02B 120.3 (3) 

C1B— C6B— C19B— 03B -60.9(2) 

C1B— CDB— C14B— C15B 180.0(2) 

C1B— CDB— C18B— C17B 179.8(2) 

C2B— C1B— C6B— C5B 51.7(2) 

C2B— C 1 B— C6B— C 1 9B 1 74.65 ( 1 7) 

C2B— C 1 B— C DB— C 1 4B -94.2 (2) 

C2B— C1B— CDB— C18B 84.7(2) 

C2B— C3B— C4B— C5B -2.4 (3) 

C2B— C3B— C7B— C8B -23.3 (3) 

C2B— C3B— C7B— C 1 2B 1 5 3 . 8 (2) 

C3B— C4B— C5B— OIB -177.9 (2) 

C3B— C4B— C5B— C6B 4.3 (3) 

C3B— C7B— C8B— C9B 176.9(2) 

C3B— C7B— CDB— CUB -177.1(2) 

C4B— C3B— C7B— C8B 157.5 (2) 

C4B— C3B— C7B— C 1 2B -25 .4 (3) 

C4B— C5B— C6B— C1B -29.6 (3) 

C4B— C5B— C6B— C19B -154.0(2) 

C5B— C6B— C19B— 02B -115.2(3) 

C5B— C6B— C19B— 03B 63.6 (2) 

C6B— C1B— C2B— C3B -50.1 (2) 

C6B— C1B— CDB— C14B 141.6(2) 

C6B— C1B— CDB— C18B -39.5 (3) 

C7B— C3B— C4B— C5B 176.66 (19) 

C7B— C8B— C9B— CI OB -0.1 (4) 

C8B— C7B— CDB— CUB 0.1(3) 

C8B— C9B— C10B— FIB -178.4 (2) 

C8B— C9B— C10B— CUB 0.6(4) 

C9B— C10B— CUB— CDB -0.7(4) 

C10B— CUB— CDB— C7B 0.4(3) 

CDB— C7B— C8B— C9B -0.2 (3) 

CDB— C1B— C2B— C3B -175.38 (17) 

CDB— C1B— C6B— C5B 176.38 (17) 

CDB— C1B— C6B— C19B -60.7 (2) 

CDB— C14B— CDB— C16B 0.3(4) 



Acta Cryst. (2013). E69, o1839-o1840 



sup-13 



supplementary materials 



C5 A — CoA — L 1 9 A — UzA 


1 A") £. /1 A\ 

— 103. 6 (14) 


C14B— C13B- 


-C18B- 


-C17B 


-1.3 (3) 


C5 A — C6A — C 1 9 A — 03 A 


11 .4 (12) 


C14B— C15B- 


-C16B- 


-CUB 


1TO C /" /10\ 

178.56 (18) 


C6A — CIA — C2A — C3A 


—43.6 (6) 


C 14B— C 1 5B— C 1 6B— C 1 7B 


1 C /A \ 

-1.5 (4) 


/"* 1 A A A 1 A A i~<0 1 A 

C19A — U3A — C2UA — C21A 


00.0 (10) 


C 1 5B— C 1 6B— C 1 7B— C 1 8B 


1 *) / A\ 

1.3 (4) 


T9DA O^A flQA o?a 




C16B— C17B- 


-C18B- 


-C13B 




C20A— 03 A— C 1 9 A— C6A 


-111 A (7) 


C18B— C13B- 


-C14B- 


-C15B 


1.0(3) 


CI 1 A— C 1 6 A— C 1 7 A— C 1 8 A 


179.9 (8) 


C19B— 03B- 


-C20B- 


-C21B 


-107.9 (4) 


01C— C5C— C6C— C1C 


-139(3) 


C20B— 03B- 


-C19B- 


-02B 


-0.8 (4) 


01C — C5C — C6C — C 1 9C 


-17 (4) 


C20B— 03B- 


-C19B- 


-C6B 


-179.6 (2) 


C1C— C13C— C14C— C15C 


159 (2) 










Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A 




D-A 


D—R-A 


C8A—R8A-01B 


0.95 


2.55 




3.478 (3) 


167 


C2A—R2AA-OW 


0.99 


2.44 




3.288 (6) 


143 


C2A—R2AB02R 


0.99 


2.56 




3.432 (7) 


147 


C2C—R2CA01B 


0.99 


2.32 




3.278 (18) 


164 


C2C—R2CB-02B 1 


0.99 


2.42 




3.40 (2) 


170 


C2B—R2BA-0\A" 


0.99 


2.49 




3.315 (8) 


140 


C2B—R2BA-0\C n 


0.99 


2.56 




3.380 (18) 


140 


C2B—R2BB-02C" 


0.99 


2.58 




3.436 (10) 


145 


C8B— H8fi-0U H 


0.95 


2.50 




3.379 (8) 


154 


C8B— H85-01C" 


0.95 


2.54 




3.417(19) 


154 


C9B—U9B-02A" 


0.95 


2.54 




3.274 (6) 


134 


CUB— n\4B-02A'" 


0.95 


2.54 




3.247 (5) 


131 


Symmetry codes: (i) -x+1, -y+l, -z+1; (ii) x. 


y,z+l;(m)-x+2, -y+\, 


-z+1. 
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